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The treatment and therapies for accessory pathway (AP)-
mediated tachycardia have undergone remarkable progress in the 
past 40 years, from the initial surgical ablations in the 1960s to 
the current modern use of radiofrequency (RF) and cryoenergy 
delivered during cardiac catheterization. Catheter ablation is 
currently the first-line of therapy for symptomatic patients with 
AP-mediated tachycardia, and success rates are dependent on 
accurate localization of the APs.1)2) The earliest atrial (A)/ventricular 
(V) activation potential, or accessory pathway (AP) potential 
are commonly used as ablation targets for atrioventricular (AV) 
APs. The commonly used methods for localization of the APs are 
targeting the earliest A or V activation potentials, AP potentials, 
or retrograde A activation with the shortest ventriculoatrial (VA) 
interval.3)4) In clinical practice, the earliest local ventricular or atrial 
activation will identify the accessory pathway insertion site. In 
anterogradely conducting accessory pathways, the timing of the 
pre-excited local ventricular electrograms on the bipolar recording 
during sinus rhythm, atrial pacing, or antidromic atrioventricular 
reentrant tachycardia (AVRT) in reference to the earliest onset of 
the delta wave on the surface ECG is used to localize the ventricular 
insertion site of the accessory pathway accurately.5) At this site, 
the unipolar electrogram demonstrates a QS pattern indicating 
spread of activation from the insertion of the accessory pathway 
toward local ventricular tissue. In concealed accessory pathways 
or retrogradely conducting manifest pathways, the site of earliest 
atrial activation during orthodromic AVRT or ventricular pacing 
identifies the atrial insertion site. These measurements, however, 
may also be somewhat subjective and therefore inexact. Although 
success rates using these techniques are good, ranging from 
90% for right-sided pathways and up to 97% for left-sided 
pathways, there is still a 3-10% failure rate for ablating WPW.6)7) 
Moreover, the local atrioventricular or ventriculoatrial intervals 
are insufficient parameters to predict the successful ablation 
site, because pathway conduction in most patients will follow an 
oblique course or the local activation wavefront recorded on the 
distal mapping electrode will vary in direction.
The local A/V amplitude ratio has been used as a reference for 
guiding AV APs. Current criteria recommend an A electrogram 
amplitude of greater than 0.4 mV or an A/V amplitude ratio of 0.1 
or greater during anterograde activation mapping, and the A≥V 
electrogram during ablation from the A aspect of the annulus.4) 
However, these recommendations are somewhat broad, and 
previous studies for the A/V ratio in ablation guidance are limited.8) 
Additionally, a tachycardia state or pacing maneuver could influence the 
local A/V amplitude potentials. In this issue, Kim et al.9) reported 
that different A/V ratios based on activation methods (≥1.0±0.3, 
antegrade approach; and ≤1.0±0.3, orthodromic AVRT state) 
could be good adjuvant markers for targeting AV APs. The local 
A/V ratio could be used for judging the catheter position whether 
it is close to the A or V side. However, Haissaguerre et al. found 
no difference in the A/V ratio for manifest APs at successful vs. 
unsuccessful sites; nor did the A/V ratio influence the ablation 
results due to different A/V ratios based on the location of the 
APs.10) Therefore, local A/V ratios should be used as an adjunctive 
method to confirm that the ablation catheter is located in the AV 
groove.
Markers for Catheter Ablation of Atrioventricular Accessory Pathways
Boyoung Joung, MD
Division of Cardiology, Yonsei University College of Medicine, Seoul, Korea
Received: May 30, 2017
Accepted: June 7, 2017
Correspondence: Boyoung Joung, MD, Division of Cardiology,  
Yonsei University College of Medicine, 50 Yonseiro, Seodaemun-gu,  
Seoul 03722, Korea
Tel: 82-2-2228-8460, Fax: 82-2-393-2041
E-mail: cby6908@yuhs.ac
• The author has no financial conflicts of interest.
This is an Open Access article distributed under the terms of the Creative 
Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, 
distribution, and reproduction in any medium, provided the original work 
is properly cited.
443Boyoung Joung
https://doi.org/10.4070/kcj.2017.0113www.e-kcj.org
Acknowledgements
This research was supported by Basic Science Research Program 
through the National Research Foundation of Korea (NRF) funded 
by the Ministry of Science, ICT & Future Planning (NRF-2017R1A2B 
3003303) and grants from the Korean Healthcare technology R&D 
project funded by the Ministry of Health & Welfare (HI16C0058, 
HI15C1200).
References
1. Page RL, Joglar JA, Caldwell MA, et al. 2015 ACC/AHA/HRS guideline for 
the management of adult patients with supraventricular tachycardia: 
executive summary: a report of the american college of cardiology/
american heart association task force on clinical practice guidelines and 
the heart rhythm society. Heart Rhythm 2016;13:e92-135.
2. Jang SW, Rho TH, Kim DB, et al. Successful radiofrequency catheter 
ablation for wolff-parkinson-white syndrome within the neck of a 
coronary sinus diverticulum. Korean Circ J 2009;39:389-91.
3. Chen SA, Tai CT. Ablation of atrioventricular accessory pathways: current 
technique-state of the art. Pacing Clin Electrophysiol 2001;24:1795-809.
4. Iturralde P, Guevara-Valdivia M, Rodriguez-Chavez L, Medeiros A, Colin L. 
Radiofrequency ablation of multiple accessory pathways. Europace 
2002;4:273-80.
5. Bashir Y, Heald SC, Katritsis D, Hammouda M, Camm AJ, Ward DE. 
Radiofrequency ablation of accessory atrioventricular pathways: Predictive 
value of local electrogram characteristics for the identification of 
successful target sites. Br Heart J 1993;69:315-21.
6. Van Hare GF, Javitz H, Carmelli D, et al. Prospective assessment after 
pediatric cardiac ablation: recurrence at 1 year after initially successful 
ablation of supraventricular tachycardia. Heart Rhythm 2004;1:188-96.
7. Joung B, Lee M, Sung JH, Kim JY, Ahn S, Kim S. Pediatric radiofrequency 
catheter ablation: Sedation methods and success, complication and 
recurrence rates. Circ J 2006;70:278-84.
8. Guo XG, Liu XU, Zhou GB, Ma J, Ouyang F, Zhang S. Frequency of 
fractionated ventricular activation and atrial/ventricular electrogram 
amplitude ratio at successful ablation target of accessory pathways in 
patients with ebstein’s anomaly. J Cardiovasc Electrophysiol 2015;26:404-11.
9. Kim K, Kim D, Im H, Seo J, et al. Local atrial/ventricular ratio as an adjuvant 
marker for catheter ablation of atrioventricular accessory pathways. 
Korean Circ J 2017;47:462-8.
10. Haissaguerre M, Dartigues JF, Warin JF, Le Metayer P, Montserrat P, 
Salamon R. Electrogram patterns predictive of successful catheter ablation 
of accessory pathways. Value of unipolar recording mode. Circulation 
1991;84:188-202.
